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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical wave 
guide circuit having new structure and to prevent the 
interference between different light guides in the optical 
wave guide circuit without lowering the light utilization 
efficiency by simplifying the structure of the optical 
wave guide circuit and simplifying the manufacturing 
process of the circuit with the structure. 
SOLUTION: In this optical element, a light guide for 
reception 26 is formed by filling a core material in the 
groove 25 provided on the upper surface of a reception- 
side substrate 22 and a light guide for transmission 28 is 
formed by filling a core material in the groove 27 
provided on the under surface of a transmission-side 
substrate 24. Then, the reception-side substrate 22 and 
the transmission-side substrate 24 are joined across a 
clad layer 23 so that the light guide for reception 26 and 
the light guide for transmission 28 are optically 
separated with each other. 
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x*. a«ffl»*»2 8A^&tt»**ifc*r«^j»*-eft 
77^/<2 9i:A»i*i-6. *fc, 9^<yKB2 3*y 
tTOMUKlcfcLxrii. S«ffl^5fea5 2 6(Dig®^-;i(4 
*^T-f/<2 9<D«ffi-+»J: y t,**<4otS«, ft 
77-f/<29 OS® (i-T^r gflffl^ftSP 2 6 0>«Brt 

(ctts^cfcarcfto-cL^o-e. ft^r-f /<2 9fi*&tt 
[004 1] aM*3fett2 8(»tttt«LT£y. a 

Sft^T-3 1 7b<IBg£;K3ffiiJtf>ag® (klT. JSSftfflJS 
ffitl^o ) T?{4. Sfiffi#fta52 60>dSB££«£l« 

ftg|J2 BtOltmbltttlZ&frtlXl*** me (a) fZ 
**\fc9l=. g|fiffl«ft§P2 8(Z)4S®|criSftm^3 0 

^[SjLrfcy. seffl«ft«P2 ecDaiSfcfiSfts^ 

3 1 tffctftLTl^o i£fifl3»ft«2 8l4x— 
LTl^T. HHttai«ffi«*»2 8c*:y4ifiBST*a>ai 
fffl'J*ffi2 4^1/^77 KB 2 3lCj;oTBS*lTl* 



y t.SS%M4BB(cfiit««BB8ia>«ab< 
**<6oT6U, &ftS^3 0j^*tiiS*Lfcft£l2a* 
B»Tra&*TJfe?7^/<«ft«*B^E5U "<?#**: 

7-f/<2 9(D37CAIt*1*4cfc7lcLU^, ^CDS 
2l«ffl»5feffl2 8ttft«ffla*35<1 00%t4ot 

n*. *fc. amffl^ft§P2 6ii. jaa^ss^^ftai 

2 6<fey t,ffiB»T*(Da««»«2 2 7 KB 2 

3iCcfeorH**Lr*5y. *77-f/<a&««Bt?*# 
aa*««B-ei*'h*ftttB*at 

bxrg^3l^»< 9 ^cD^m. »Afl]«ft«2 
[0 0 4 2] L^Lt, :fl)3th7>v-A2 1l:ft-D 

xtt. sflmsc2 2^aiiiiisc2 4 0!)ntt99^K 

B2 3lCcfcoT««*;|xTl*a<D-T?* g{lfi!iaffi2 2£ 
fi» £ ft £ SI Afflfifi 2 4 £ feb S ft <t tf>T* A<* 
I*. X. *77-f/«IHMBi:Si^t, 9«fltt« 

22t aififflOSffi 2 4 (49 ^ KB 2 3 T?tt« £ *IT I* 
<&C7>T*. a«B»*«S2 8 3^&H4»*#lfc**<*7T-f 
/<2 9<D*BT?J5»*4xTta«ffl*ftW2 L 
(C<<. 9<tJ3^ftaS2 6^iHflffl^ft$P2 8<tCDPplT? 

0^p^ h-9*l»iL^-^c < !r*<-r?^^ 0 

[0 0 4 3] Stc. CCDft h^>v— /\*2 1 TM4. H 7 
(a) IC^cfc^lC. ft^T-T/<ffl!l*g^S®(C*5L>-C 
(4. a<lJB^ft£P2 6C0*'DWc 1 <ti£fiffl^ft£fl2 8 

2 9 0>mWt®.W: <4>feN) HI 7 (a) ICH^T?^"T 
ziTS^fig (c 1 . c 2) A>€>^tLTH7 (a) |C 1 

jftaa^>2js«»-c^'rtt«i=-r*trt^ ft^r-</<2 

9 <b aHlfflSftSP 28fl)Ift«M«*77-f/<-29i 
S«ffl»*ffl2 6(D*ftyBa«4**?&&^. cfcoT. 
CCOcfca^SitlC^Hl^ *77-f/<2 9CDJ8^fita<D 
f*60#r=»f <tty. 3t77^f/<29 

[004 4] C^XIC^L. 07 (b) |C^-r<fc7(C. 
flffi#ft§P 2 8 OtpfoiA c2t gflffi^ftSP 2 6 0>*'l> 
$*c 1 <t7b<TtLrL>^xt. 07 (b) r=mt. 1jM 
2jSffi«(c^-r«fc5(cft^THT/N*2 9<Djg^(iS*< 

r#t*i. ^*t(CcfcoTft7T-r/\ # 2 9^aniffl®ftsp 
2 8 (Dfi^ y sa-^ft 37 r -f 2 9 1 aftffi^ftaj 2 6 

Ol3S:«ra*<abt4. cfcoT. ft77^/<290)tt 

&feacoi4t,o^(z»Lrasrc^y. *77-f/«« 

flO*aa»BBJ:y*t?L%. B7 (c) (Dcfcdttaa 

1 i=ai4 2£BoraiBffi#3bff4 3StAaA/fc # ^ 

B«B»*»4 33ft<*^T-f/<29*y/h4<. g 
«ffl«ftSP4 5A<ft7r-f/<2 9«fcy*#L\4t. H^flffl 



(7) 



0 0 3- 1 49 64 



mit® 4 3 1 s«ft«%«t 4 s a>+ -m* **;bt*- s - <t 
iBic-rtitf, s<i^»^a»2 6 a>*<><* c 1 &£bb* 

[0045] [H7 (a) a)cfc5(cSfiffi^aJ2 6 
A»H(& + 'C>ttc 1 SfiffiVftff 2 8 0)tb!*3g®(7) 

t^*i(c-r^Tt7t^T<!:3fe^r >T/n*2 9 4t<DH^*5 

^cfc5(r. a«fflW3te»2 6(D3feA»ffia)H*<pte7T 
-f/<2 9(DiSS(Cj±-<r+^lCf£:^ii^(C(±. iSHlffl^ 
5fc£P2 8(D*i0ttc 2t?fcyT<< /<2 9(Z)i^/0ttc 3 <t 
MSHc— ftLTdx^tttf. 5fe^T-T/<2 9MHc 

T^T^FnlH^fcl^o tfcoT. #Jit 3 0 <D3fc 

S&St^M 1 6(Z>«fc5(C*«ffl»3fe»2 6(D3feA»ffi35<» 
«<Z)liB*lli:hfcorL^J:54Wi:lt, StttB* 

5t$P2 8<DdJW«Bffl|rfc(t-&+,j>|ft c 2<t3t^T-</<2 

€>c<t^<t?^^o c*tic«feor*^r-</<2 9& 

t/9HlB«3fctf 2 8 (D{£g*><. g<iffl#5feffl 2 6 

2 8 ©fits * s**?-3 i rc^j£^-^ag(z^i±s< 

[0 0 4 6] ■9lt±CX¥llf2 1 A4>fltira*€K 

PMMA<D«fc3*aw»as (BW1.4 9) wy« 

«2 4CD-^^SlC(i. f-/\-^SLfcS2 7W 

£;h,£o oi*-c, B9 (b) £>£?lc. ^ol2 7rti: 
B«¥<D*#tt*tt««fl:»llg (B«*1. 6) £3fcit 

u *nt*iitLrmb4*, a«ffl«jfcff2 8«s» 

j£t-£o *fc. H9 (c) ic^-Tcfc^fc. PMMA(7)J; 
5ftaW»at (1W1.4 9) i:J:yitttl«»t8f 
«3t«2 2trtH&'r«. C©t*Mi««2 20-S 
±ffilC(i»2 5*></£ff££:ft6 0 O^-C. H9 (d) (7>£ 

ca>»2 5rticB«T*a>**«:*n«mb»iB 

(B«»1.6) *fc*U **«£!H»LTflE*biF 

[0 0 4 7] Z0>&. 09 (e) 3 (C. SSWJ 

2©±Bi:xe>a-! *l=«fcoT*ni*Mb»l» 
(1P1.3 6) LTS««*tt 2 2<D 

m.mz0=?v KB 2 aiAB«%ff2 8(016 

if &ftTl*«BSTI=LT»«MME2 4£*5* KB 



2 3 0>±(=B*a*t>l*. «n«*BMtLT^^^ KB 2 
3*«<b*i**t*(ria9 (f) ©*5I=*7^KI2 
3i:*otM«tt2 2iaM«E2 4 
<b*1±^)o Sot, C0)J:33ScaiBSa)jft¥«?2 1 A 

[oo4 8] H4titaft* : f 3 oatfa**?- 

3ULtf^X^'J-hfflp D p 
ZT) 0>m*£*Ltzi><* fi**«?3 0^5*36^3 1 £ 
LTIi* HI 1 OI=ac*4"3fe 5 1 CDJ:^^^^ 

^-f Zfto&Otm* 3 0*>S3feiSt^3 1 £flil>T. 

1^2 1 Aa>«S(=«*Lr-{«bLrti<l:L^ 
mtzi&mvtmo)'? 3 v kb 2. 3 c <t ic & o 

PXI — *£|»jtL/cJ&<. *^;/ KB 2 3 left x.T£B 

MR. *ms»Bttira)*s«B*»BBfcLTffl^r 
[0049] (sr 2 a>niE^as) bi 1 i4**wa>®jft 

HJfeff^JIICj; h 3 5 2 £iF-r**«HT?fc o 

1 A0)tt9%fl>l«B(Dai«B«3fe«2 8 

a©aKW3 0a, 3 0b*»y#i+T*y. a** 
^30 a. 3 o btmmmmtft&2. 8<Dtsmt(omiz[y 

>X3 2£$¥ALTl>3 0 ttoT. Lvr*i*x<D«ft*^ 

3 0 a. 3 O b £3§#£i±3£. -t<D»ftO>3fc*^-rt<U 

>X3 2 -e***tLra6«ffl3|*» 2 s (Dfflffi^ 

Ao>a»*ii«Ba>««B»*»2 6(=i*. gASfias 
«Cttaraitt««ata>SjK»?3 ia. 3 1 b««yft 
i+rfcy. *77-fA2 9^p>9«Lfc*lf$aft« 
«ftira^*a**-T-3 1 a. 3 1 b-cS5fer*#^j:5 

[0 0 5 0] (« 3 (DHJfi^JB) Hl2li*JIM©*6 

-e&oT. &%m*3 1 *ag®t?^<. Jt^m+z 1 a 
a±A(cKytf-(tfe4a-eA«. "T^*>. ^<r>%^^> 

>V— /<5 3"CI*. 56«ffl*5t»2 6 0)4Sffl(Cj3LAT. 
^mfflS*5 2 2(7)T®f::Hftff£tf)H^£^A LTB§4 5 
fiO>ftftd>*SS*B3 3S©«L. ^J5tt®3 3<h^fS] 
*1±rg{iffl®5fefiP2 6i*5v KB 2 3 0>a*(z u> 
XaJ3 4£t£l1\ *b(C3fe**^2 1 A(0Jbffi|caafctR 
?3 1$BSLm, 3 5l4g**^3 1*ffi 

[00 5 1] L^Lr. *«Lfcft«#*<««B»*» 

r±*^ifi]itr±s»*H, u>xaJ3 4^*5"6^tir 

^3 1 £#^ff|^2 1 AO>aS(CKy#ltfcA<. 

«»=*y***F2 i A©Mca**^3os«y 

[00 5 2] (K40)»i»B) H13 (a) ( b ) it 



(8) 



SP^2 0 0 3-1 4 9 6 4 



/<5 4(CfeoT(i. 3!fiffl^fcffl52 8$ff^*+LfcS{l 
2 4 <D±IZ2 =j v KB 2 3 $inrtt=fti>« 
0*««i«E2 2*«fafci(it*»**ML\Tt^*. SS 

«*Jh.fc£JE»B5 5£«CoTl**. Slffl*%>2 8 

3 1 saitr* h^>i>— y<5 4 3&<»ja*ttr*5y. * 

KI2 3*ftLT«B*ftTl*£ai«B»ft»2 8 
0>tiia*agE<tglIffl^fc«2 6(7)5feAltSirii5fe^r>r 
/<2 9<0ttffi*<»|q]Si±£jh/ri*£o 

[0 0 53] LA>LT, CCD3t h^>->— /<5 4{Cfeo 
Tf*. ft7r'T'<2 9*i&aALfc3fcl*. afltfflVfttf 
2 6fl£^Jf L. ±J5tt®5 5-C^S^^^T9fl^^ 
*»2 eflM^IPJKilMK aft*^ 1 T*S3fe^H 

[0 0 5 4] H4 0>cfc5«:«a-er*. 89%flMIB(=£ 

^ra»«* 3 o^s%»?3 1 totm^mtitibiz 

it. fe§gfi*¥S^2 1 A<DS*j&<!M?±:&y. 5th 
5>*>— /<2 1 <&/h£Mb?b<BSre&£o LA*U ctf)* 
h7>v-/<5 4fl)cfc5&lliticj:lill ffl«t*5*K 
l=«k*±K»B5 5T?««fflWft«2 6 *B6M(=ttlf 

*ct-cMicta:**T-3 0<t§7fcffi^3 1 M"Tcfc 
7b<T?£. 3fe h7>y- /<5 4a>/hSMb*B5C<!:rt<T?* 

[0 0 5 5] »ffiifd L(DJWf=fc It 

tiff. 3l««»fi2 4(D-»(cL^ffea>a«A<#ttLft 
4T?li. iil:^7^h^fiJfflt^C([:^^ if 

[0056] (m^ommmm) suw^jb 

*^(** »5v Kl23tALTa«iS24(D±|: 

=fl^uxA^&tt*»««atfi2 2*»te. anna 

«2 2a>£{**a«B»ft» (a?) 2 6fcLfc fTft 

fi«2 2A*<ffttL*l\> ) t^-C&^o *fc. 
aAB&«2 2©*»LfcaittfflJR*^? KirttLfc* 
J5£t® 5 5 tU oTL>|) 0 



[0 0 5 7] (ft6 0)XikM) Hi 5l**flMM>*& 
lc»J*l?J£^SS^J:^3t h^>v— /N5 7 £*^f ¥®H 
"Cfe^o CM 5 7lCffll*£*lTl*«3fe¥ 

*^-Cli. KB2 3*ftLT»«MME2 4 0>± 

(KfHSfi2 2<D«»Lfcffll*ffi«*^* K£»Lfc±K 

lciSttLfcm7 l cai5 8$8ltt^5. L^Lt, §iL 
fc**±R»B 5 5 l=»l+fc*#« 5 8 
<0itt;73lS]*BS9 oft£<b*i±*£#i::a*3li : F-3 1 (c 

[oo 5 s] (m7a>mmmm) m i 6(***wa>$^ 

(=3HttXBKBI= cfc h 5 > v— /< 5 9 ^Tjk^W-mm 

m*X*lt. > 7 9 KI 2 3 * ft LTSiWC2 4©± 
i:=ft?'jXA^e,&6aiM«2 2Mb, fiM 

*«2 2(D±{*M«ffl«*»2 6£LTl*£o 
81M«2 2iD«l«Lfc2l[tt«*7*; KtftLfc* 
^15 5£ttoTl*«. *t>(c. §:mM&fa2 20§ 
7t*^3 1 fc»ft-r*«Hf(=tt, SftfflS«2 2(Cffi;H 

o^jfeMftStrcaftSi^s 1 icAitStrci^o 

[0 0 5 9] (mscDHlSfeff^) B1 7I**«M(Z>*& 
(c9Jftj|J6^!Bl=«fe-&* K5>->— /<6 1 S^-T^BB 
-efe'&o ^.(Dzft Y^^lsis — /K6 1 (C^l^ t>^t"C l N -&7fe^ 
m^-Cf*. Sflffl!lSffi2 2(ClflEft§ttO)ffi^6 2* 
«lt* = il=J:oTffl**9* KMrtLTfiU. SB 

(S^7'yK) 6 2£«Lfc±&MB5 5-?»fc£B§9 
0*fllf-caft3ft?-3 1 l=A*t*1*a«fc5(::LTl*4o 

[0 0 6 0] (ffigaxffi&tt) B 1 8 i**^ej(D£ £> 
(c9JftXtt»iRlcJ:«3fe h7>*>-/<6 3t^t¥BB 
-efc^o Z-CDzft Is \s — 6 3 *3^l^>7 l c : ^^'T" 
(4. ^^*y KB 2 3*ftLTil|flffllS«2 4CD±(CL^ 
tt(:llLfeSIMfi2 2Stfa, aA«jK«E2 2 0> 

±(**a«B»*»2 6i: LfctiO>-e*«o *fc. a« 

fl)fi&2 2 0)B«B!d:ffift^7^ Ki:»L*:*S»H5 
at«2 2rtl=A»Lfc*tt. a«iSfi2 2(DffllHt? 

*fi»tiiiyiELft35<&Ji^ a««a«2 2a>««L 
A«-r^e 

[006 1] (11 OtDUffi^SS) B1 9(4*^0^(7)^ 

*izmummfimiz&&i!i h7>y-/^6 4^t¥s 

Ur*fe^)o cMh7yy-/\*6 4l:ffi^btirL^3t 
*BTI*. a««*«2 2(=ffl»6 5. 68»ati 

zticcfcorni 8 0)XlfeBB(cfi(t«aBflXfi2 2 

f5j«#ff2#<&gdffl«7teSP 2 6 ^ ff^ Ltz t <T>X fe 



(9) 
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6o 

[0 0 6 2] (Sg1 10>XfEff*tt) 0 2 0 (b) (*&* 
f?§*3 0<t LT#Wf*U— tf— (LD) WZf&mi*tz 

«**««»(::* lti**. ¥SM*u-if-*m*4» 

U— if— *l«8(z«lv»HKffi<D*£fc* 0 
5£lll(::ftl*BrBa>**B2 o (b) (0*5 

jMxfc****2 1 A<Dj£mmmyi®2 sizAmzvz 

[0 0 6 3] ^(DfcA#»f*Lx— If— <Dcfc5(C»ffii3£><- 

It. HI 2 0 (a) (C^-fcfc^f^. a***3 035^6B1» 

<t&£cfc?l^£<D*<M£Ll^ fflx-tf. &*ffi*3 0 

-<Dp nMItfm?2 1 K»2 3£B 

3fr«cfeai=fift»^-3 0Sffi»M(cEHE*i±T*5<a> 

[0064] L**U g*ST3 0SS2 0 (a) 0<t 

oizmiz-rtiii^ a**^3 0(Dji»36<Hitrctt*o * 

fc. B4*|:i5F**LT:i*4****2 1 A£EH>T\ & 
*fft*3 0£*£{cLT**ff§*2 1 ASWzt^t, a 
*Hi*3 1 *.«*L-56 < ft£„ *^-C % B2 1 \Z7sk-f 

mmmm-e\t. -*ms*<d»i**«»#7 u^w< 

«^(D*#«:*fi»»7 2<hfco*:|HlS&S«7 0£fflS 
U «*<&*i*»«»#7 1 lcg**^3 1 

L. 7 2|Cp n»6-S**¥(=L 

rtt**^3 0^gt^ o fit, £<Iffl^*Sii2 6 
0AIB&£flMl**fiS2 8 0>fflffi*<1iasLfcffi(=ft*cfc 
5^1^6 9 (0fl*.l£. 01 3(C^Lfc5feh^>v* 

— /< 5 4*(cm^*iTi**<*:5fc****) 

L v **** 6 9 £*fc|:::3:TTg{Iffl®*£fl 2 6 (Dig® 
£9**^3 1 %«ffl«5fcff2 8CDttS£ 

3 0lc»ffi]$-a:r^^o C0><fc3fcfl&ffi(=cfc*i 

ri. a*^3o^p>ajfc*;a)SttSrsj$3t^m^6 9 

0>»JB*lplt¥fTlCT?#. LA* 48*** 3 O&tfg* 

nt*3 1 tm*yck<»a*-r«cfc35<-c#«. 

[0065] (ft'l 2 0>ftjKJMB) B2 2l£;fcS§0^<7>£ 

*Si*««fc5icLfc:ia>-efc£o -Tttshft. c<7>*h^ 

>V-/<7 3lCfeotlt 2l«ffl**SP2 8a>a*** 
3 0 fl4Sff£ JlrciT < SiflK < «:* * 3 dttHSffi Lfc 



Lfcfi»S7 5fcLTl^4. c<D<fc?fctf*JB7 4*K 
ltTl*&£* B 2 2 ir^f J; =b (CffijRS 7 4 tSlt^^l 
tz%\%0=fv KB 2 3£¥frl::i£< ftoTNA (RJP 

ft) »Sffl**«2 8»6tBr*7 

T-f /<2 9(DttBT?J5l*Lfc*a<S«fflSI*ffl2 6^M 

[0066] cm 1 3 (Dmmmm) 123 < a ) 

fta>*&C=9ja*3ft»»=^*ft***8 lOffi® 
HL H2 3 (b) (i£»****8 1 (cm*£*iTl*a 

gffis 2<D»aH-c?ft*c cuMBftaMttTfi** i23 

(b) iz^-r^aic. a«s 2(©TBi=it«tta)»8 3 

*fifcl&U S«8 2(D±ffilc«ftL/=3l8 4*fiKJ^L. 

ss 3M(=*nttsft«B«a>37«tH«%4iLraiA 

ffi**»8 5»UL, *8 4ftlc**ftBfcatB*0> 
:s7#*4£3feigLTg{iffia*SS8 6SMLtMo 
[0067] ctf>*^s^?8 1 Cfcott, %Z?T^^ 

S08 6l£S«8 2(D»^SP8 7(=«fcoT#B*Jh.Tl*5 

(D-e. * h5>^— Lrjsi****i::ii£px h— 

fIffl**«|S8 5**«fflW*»8 6*»*-r**:«+-eJ: 
[0 0 6 8] (« 1 4 CDHtfeJ&ffi) Hi 2 4 ( a ) (b) 

(i**MO>* &(=SJfcSB»BC:: ****** 9 1 
BB&tf»6BBT?fc*o ca>**m*9 1 -cr*. *^t 
-f/<««*«Bi=a5t^T* §ftfflag*sis2 6<t^mffi^ 

*aJ2 8*a^^fS](C-r^>LTL^4a>T?. ^PXI O 

SR±t*cfcA<-e*4. Sfc* S«ffl^*aJ2 6. a 

<f*3#*SB2 8^^m^^^]lc / 5 Sb*^lc^fflLTL^-5co-e. 
»«*itufc«i:< 9ftffl^*$P 2 e <Dt% t &mmm 

*SP2 8©«(DE«**C^£*«-C#*. 

[00 6 9] H 1 lc^Lfccfc5aii»-CI4. Y^ttlc^ 
dSLTLN^c^-e^PX h— ^A<jg£6*<. Hi2 4(D*^ 

m*9 1 Sffli^fc* h7>v- /<-ei*S{iffi**S|5 2 6 
jtLTi^o El 1 ©cfc5 4flia-eit HfflSP^o 

fl*«**<r#a^a>-c. e*m*<b9*m*orei* 

***^-9 1 *flll*fc h ^ > s > — /<T?(i. ^^(Cjfffl^ 

■a:* c t -c «T*-tt* c i < Sflffi^*a5 2 6 
CDS £Sfl3**» 2 8 Oig t (7>5gg| $E < <h 4 d t ?b< 

[0 0 7 0] misOmt&U) 8 2 51***^0)* 

&f=»ja*jfi»«-eftor. 2S/isieiisioi? 

SLTU4 0 :©2S/1««»S1 O 1 *C(4. Sffil 
02. {777KI103, Sffii 0 4*fiii-»^bLr 
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S«1 0 4(DTffi(Cld:»5feffl1 O 6 jKTUSo 
^<D«3fcfiP 1 O 5 Sl/^SP 10 6IJH C5t^lfl*$tt£ 

4g®T!i. »5fe«1 O 5. 10 6©«ffili^7 7KHl 

o 3 £ftLraB;frinHc»jqjLTi*<&o *fe3t^r-f/\ # 

2 9tfi»iO)8I*et,. »*»10 5 % 10 6(D3Sd£ 
I=l***i^*t5fe^r>r/<1 O 7. 1 O 8A<*S££;KTIn 

it. 0 5M1 0 6^ica»L, **L^#iii* 

951 0 5. 1 0 6$6iLt*77^<107, 108 
rt^AHti. cfcoT. C(DJ:5^2S/1«;S8I|1 
O 1 l: J:*li, *77^A*2 9 0*ff*2O©Hi:ft 

[0 0 7 1] (S1 6(DHSfe^Jg) B2 6ii*3Mfla>* 

*. c^¥^io9m atffl«ft«2 6«»jc 

9IMC2 4i:t« ^7*>KI (flMHN) £:fnT£- 

TI4a^Iffl^5fcSP2 6 0>±BStai«fflW*«2 8<DTS 
iaWtttflWUTl**. fc/SU £ttfii«5fc»2 8<DB 
9fflffl»*»2 6(Dl«*J:y **#<ftoT 
i>£ 0 *fc % SA1HXC2 2&t;aAflSC2 4a>B«r 

[0 0 7 2] *^T-f/<2 9f|fl!>«»-Ctt. ait/BagSfc 
»2 6tafl|fflS|*»2 8A<»«lU-CL^4fl!>-C. SfgJB 
«3fe02 6»6aM«%«2 8^i*a«fflMM<*fc* 

3&;H(4fc3*<. 3l«fflS(*»2 8 0)*35<B»f**<**tx 

a>-c. a«ffl#*»2 8^&a«ffls»«»2 6-^a6«« 

#A<«*i4<DttRfiJht?*-5o ttot, £Mfffl«ftffi2 8 

h-*a>n»*«#*i*. tot, a«H*ttffi 

2 6&aflMHUfe«2 8 

*T 1 09^ Ltffll^i^PX 

[0 0 7 3] -OltJEflSffiO) g<lffi»3t 

»2 6ta«ffl»*»2 8 0iB»A<lt*««LrL^4» 
^(CfclxT^. Sffi2 2 AX(i2 4 A(D£:lMI|jfi£ It 

[0 0 7 4] (SS 1 7 0>Si6fl&16) 027 (a) (4*3* 
MO>*6(c»J«:3RJ6»»(=J:*ft^*^1 1 1 (DttttB 
■Cfe^o C0>***^1 1 1 (zfoo-m. aMIMME2 
40>±i:*7 v Ki23tftLtMffl»ft» (37) 

2 6<D^*<»j«Sih.Ti*«. amfflya«2 4f*. sis 2 



& C £ (c cfc o tS^ 2 4 A rtCr- /<— (DOLNfcaHlffl 
MW2 8tMLfetom, 5MM3*ft»2 6li 

■CWRlL-Ctey. afIffl*5feffll2 6<D#di8*BI4. 

JB*3fc»2 8a)A*rigSA<fegLTL^^S«2 4 ACDj2 

[0075] ammmyt»2ea>mmttitmmmjb»2. 
8(oaffi35<»«izsieft*fii-c»iPiL-c^-&«fijssffi-c? 

(1 02 7 (b) lC^-r<fc5lC. Sflffl**»2 6<Z)S 

«Ei=SE^no>4>'i>Hc 1 it. mmmmit&zs&m 
«icss&*ifi]a>*ii>(» c 2 <t rsis-s-r * «* 5 icbbb 
**trfcy. 3t77-f/<2 90)aat, f^sfi 

(=SS&*lR)(0 + *i>«lc 3A<ait^S3ta5 2 
ffl»*»2 8 0+*(*c1, c 2£I2:IS--Srf ^cfcdlC 
SMSSsh/Cl**, i27 (b) cUc2, c 3 

2 9lcfi^r£3fcA8*B (fltB) a>B*&«#?T-f/<2 
9 (DttBa>BSa«fey *7r-fA2 9fl)ffi 
35<a«fflW*«2 6(DAA*tH^6(*^ttl«:l+3liri. c 
1f4c2 % c 3A*t>-r*LTl*T*»L3fc£#l\> 
[0 0 7 6] ZQ&^lfHM 1 1 (cfcoTI*. aflfflag 
5fcS02 6l4. TB*HHttfffi«*<*^* KiiftotL^ 
«0>T?. 9«ffl«3fe«2 6(Cj3l+**(De»a*:S/Jx* 

[0 0 7 7] (*1 8(OHJ6^®) B2 8li**W<D* 

£ e ^(Diti^mT 1 1 2dfcoT(4. 2HfJfi»&SP2 8 
tlft&MfeailM 24©±|:*77KI23* 

^Lra<t«ijs«2 2*<aii^^TtN^o SMXS2 

2 6t % 1 4SBtt9M9ftfl2 6CD(*3JU^IJ 

aiXnflMUlcEMStLfc^V^— »1 1 3 (fSfl2B#a>«t 

iKoiyi) fc^6«**3h.TL^*. a«J8*5fcff2 6 

(D-*3§5®(4. Slffl*%S2 8(0-««|il^:tCi:i 

■tt*«n?»«LT«y. a<ijs^5t^2 eoffe*®® 

(4. SIffl«%«2 8(DW«imLt^4Sfi2 

4 A(Dffl£fiS££ffl(::&SLTl*4o 
[00 7 8] a«ffl**« 2 6&U^ SS 1 1 3 

(§fiSt5 2 2) (4. 37*t»*fflt^Tl»ai*»(=«fc 

y-w=*»*tifcta>-e»y. amuse 2 4<d±ic 

Byf*lt&*L*tt (/i£ff^B#) (c(4. ^BSl 1 4S^Lfc 
a<Iffi®3tSP 2 6 t 7 > KSP 1 1 3 (4. i^7>t- 

TSzr^l—U 1 1 3f4, 3l«ffllJ»ffi2 4(D±ICft»*ti 

fen. ai«f»«2 4o>^if»»t*(ciana) : 5>-*— 
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[0 0 7 9] 1 2T?t. g{I/B»3fc«P2 

fcA<&gfiffl»*» 2 6 < ft If £ C t *><T-#£o 

L^t. S6«ffl«*»2 6»^>^— »1 1 3 cam 

fiO&fi 2 4 a>±i=K y wit «'h«cft«fflSI* 
£H2 6^7>t- «1 1 3tWr*#ft»P B i:Lta5 

^ir*<r*#^(D-e. ji^m+i 1 2<D£j£tt£rS]±£-t* 

5CttfTf#«o *f=* ^>t— «1 1 3H^tS 

^HfflS*5 2 4 0)±ic^-r e fc^{cLri>^)(7>-e. ^s*^ 
1 1 3«»s-r«i«««-r*c£A<-e#, 

[0 0 8 0] tt*5. H 1 7&.tfm 1 9(Dilif^t, 7 
[008 1 ] m 2 9 ttilB**** 1 1 2 *ffll*fc# h 

— /<1 1 5|cfeprii. A^T-</<»&«SttHlcj3^ 

§flffl^7tSP2 6Sr/i||m^^7 , ca5 2 8^S^y^ 
•3TM«Ii:*77-f /<2 90)WtML. 
«3fc»2 6(7>fft*«iffi(C«fp]*1±Tg5t^3 1 
U a«ffl»*»2 8<Dffi*ttHlC»fil*1±Taft*^ 
3 0£ERLTl*4„ 

[0 0 8 2] (Xl9(DMfcMB) 1^3 Ofi^^B^CD^ 

& e dO>Jfe***1 1 6|:fcotll 2tflMHIUfett2 8 
£Hfc&**ifci£«fllS« 2 4 <D±tzO 7^KB2 3S 
^LTgflffl^7ta5 2 6 (SIi£fi2 2) £f§JILT 
t**. S1IJ8«3fctf2 6 1*. a7*t«:*««*i:M 

si 17, ittiMmi 1 8) tmm (5tss*®i 1 9) 

iCfcotl^fc^'jXAttiftotl^o g 

(7>AI*® (3teA#ffii 1 7) -cK*ft<:fc«<. S3t(i^- 

[008 3] 031 li±IE*^*-? 1 1 6 Zmi^tzJt h 

7>v-^i2o^t»aat?fc5. z-<d% 

— /<1 2 0lCfcoT(*. 3l«ffl»3feffl 2 8 (DAWaSH 

(ffi«a>*#ft«a>«B) ic^fS]^-t±TS7tm^3 o^ 

S«ffl«3ft»2 6<Z>5fediStffi1 1 8(C*f|S]*1± 

[00 8 4] LfrLT. C^h7>v-A*1 20i:fc 
oTIt, B3 1 Kmt^^l^ 8**^3 O^bfctil*;* 

8(DtU««fflfr&5fe:77-f/<2 9|ZA^L. 7fe^T-f/< 

2 9ic$g^^^^ 0 ffiir. *7r-fA29tfiiLt» 
1 1 7fr&SAAUV3fcflS2 6rtl=Ay. «tt£Lfcg« 



#&*«ffl«#»2 6rt*e«W «. cflDii+Tf*^* 

1 9 |ci§ ftRMffil 1 9(cAS*Ltc3fe 
te^Jk^B 1 1 9T?±JE»*ftTft0>e**«]«:tt9O 
* ffi[f**U •JHO>3tettJfi4H 1 1 8rt*t>rt»'vtt5S*LT 

[0 0 8 5] *fc. ^^^7tai2 8<7>fcjbl«S®£g<t 
J3ag3fcSfl2 6<7>5tAlft® 1 1 7t*<»«py*oTL^*« 
«T?I*. 03 21:^7!:, j£«JBW#ffl2 8 0)U8t 
ttffiOK *«lcSltft*iD«c 2tJb77-<'<2 9(D5g 

®<D. Sfii:iE&4>6ttc 3 t*<isis-a-r*cfeai= 

Lt*77-f/<2 9(D«IA<*^1 1 6lcjg«*3|x 

t^^c cco^^i 1 ex^t. &mmmit&2 6<D 

JiAmmtf&fa2 4 AO) If (£±<Sl^;bfcoTl^<&T?. 
1MB0>J:5l::ii£«ffl»*ffl2 8<DtB«4iBB(C*5Ct**'t> 
tAc 2<t3fe"7T-f /<2 9 0>aS®IC^(t c 3iS 

-a*-a-r*5ittfcfe<. g«ffl»3t«2 6<d*'M*c 1 
icr*fc*yst«tft 3 B3 2a><fc5i=e« 

ffi«3t®2 6<7)4"Dttc 11*. 3£{|£195fcffi2 8 0019* 
ttB®4"bttc 2atf3fc7 7-f/<2 9©8ffia)4 1 'C>llc 
3j&*£*Ml/Cl*T*«fcl\, cfeoT. 3t77-fA f 29&tf 
3l«JB»5te» 2 8 CD<£gtf. S«fil«?feflI2 6o>+orc 

»fi**L«:<tty. *77-f/<2 9*i;aMii*«2 
y. ii±omfttfi«ihi, 

[0 0 8 6] (K2 OG>jtJfi^fi) Il3 3li*3§BJ]<7)£ 

&(=9JfcMB»»=*«ft**T-1 2 2 0>fl«BT?fc 
£o C0)*qt«T1 2 2IC&OTI*. H«**L/S=a« 
I»ft»2 8 Sitta**ifcMI!IS«2 4 0±l^7 

^ KJ12 3 t^ur— Bia±i=»ttLfc«?LttY»a)* 
iffls^2 6jsii, in{i^^5fea52 Qothmt&m 

[0 0 8 7] Z0>J:3«tft**T1 2 2-ei*. £«J3« 
5fe«2 8<DA»«BBlc»ft*^3 0*E»L. SAffiS? 
^2 6(D»ttLfcftU»Hlc»|$)*l*r*»fla)»* 
iSlS L . iHmffl^Tt^ 2 8^ gffiffl^aJ 2 6(D 

aa*nfctfBi=»ifl*i*r*^ T-r c 

2 8 * t3fe7 7 / A U , ffiK. *^t- 
-f /<7!)N^tiilt^tL^S 7 tfi^l*g<iffl#7 , c§P2 6ICA 

y. &mmmtt$2 6rt-e»«iT«*«Ticj:ys 

[00 8 8] (121 0>Hf&J1$ffi) 134 l**^B^(7) S 
^iCSJttSttfi^OCCcfcftft^tR^I 2 3^^-T»r®Iilt? 
fe^o CCDTt^-^l 2 3lCfeoTI*. StHiy«ffi2 2 

<D±i=as««**2 4*«jBLT*y. '>&<4ts« 
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L>TiSlfi«jk«2 4a)Tffi(ClHl»1 2 4*fl^rtL. CCD 
Gfl»1 2 4lC < feo-Cffi«^ J 5^ KH (»»H) 125$ 

I£tf"Ci>6o ufc^ot, ^7^KIi2 5i:<to 

t8M»*» 2 6 <t mmmmftu 2 s hs»» ur* 

[0 0 8 9] (12 20)111^1) i3 5 (a) (b) 

= h 1 2 edfe-sTI*. U-K7U-A1 27, 12 

8 a* fife"*—* 1 2 9 0>±(c3fcl#S 1 3 0 

It. 3t»*1 3 0(D±(cCl|x(ill3 oto&otaitt^m* 

116$. gimmmit&z 6<DftAmm£±i~ ir^y 

A*^-3 1 $^fiffl^5t^2 6<D*UiWffi(c»|fi]S-B:. 

u - k ^ lx- a 1 2 s icss Lfcs*»* 3 o eatflMi 
Wft»2 80>«in=»fl*i*r^«. %^mi- 

116. S^*^3 0&l/g^3 1 I*. gBP|C*y\* 
— #7X 1 3 1 $teofc**>^r— X 1 3 2T*Wt>4x. 

X 1 3 2 X 1 2 9 <t (7)Pb1[::^jL£ tit 

L^^o L^lt, ^0)fcW7=>A<=L-V h 1 2 61=^+1 
I*. ttft*T3 0^6dJlt**lfc**a«ffl»ft»2 8 
*li:T/tP^7Aa-^ h 1 2 6^^,tiJ^^i±^C<t 
tfT*^. ^frTtxP^^AlL- y h 1 2 6|:IoT#f:* 
^I^M2 6T*g^t^I^3 1 "t?«**1*<& 

[0 0 9 0] (S2 3<Dmmi&m) H3 6li*»HJia>S 
^(^JftiMfe^aS^J:** h ^ >:>-/< 1 3 3 0>®f®Il 

■efc^o -co^fe 1 3 ^— x 1 3 4 

Wlc|8 3 0 0) J: 3 4**** 1 1 6S»«LTfcy. % 
^m=i-^ 1 6 cDiHliffl^TfeSP 2 8(DfflH(::»iS]*i±*<fc 

5 ic ir+t >/<* ^- v* -< -J&nntm* 3 o 

L. 6a)a*iii:»BSl*tfi*JtT3 

LTBaj*i±fc:7 7*f /<;B1»1 3 5$^— X 1 3 4 0>X 
U-^1 3 6IC»1*1*T77^/^«1 3 5<£>5g®£ 
gflSl^Tfeffl* 2 6 &tf 2!«ffl»3teffl 2 8 
-t±Tl^o L^Lt, CCOTfe h^>v— /\ 1 3 3Ccfco 
T*. rt»0)tt3fe*^3 0 2ktf«*«*3 1 $*¥i^ 
1 1 6SiM-C3fe77^A2 9i:8&*^C(l:A<t?t 

'a) o 

[009 1] (|g 2 4 (OKMEKII) HI 3 7 (i*^B^|C^ 
j&*45fe«»2 1 ASflil^fca*** 1 3 7 0)^0. 
03 8li-€-0>©r@IllT?fe^o ::CiLf:3^^13 

yt*£m z ?-2 1 A$ffll*Tl^ 0 "ffc*>*>. 7t^m^2 1 
Afl(Di£fiJB»#B2 8 1*. 7— ttl=»J*S*lT*5 



irt-2 1 A(cr* i*o)^T-f/<eanai 3 8j5<»«**i. 

TLn-So 77-f/«a«13 8li, ^X**$B0># 
?7-f /<1 3 4 2(C e fcLJgofctOr*fey . 

atai 4 2$?ijA<Lrsiii^-t±fc3 , c^T>r/NM 39^ 

[0 0 9 2] *fc, £fflUBWfttt2 8 0>lim*<**tt« 

<D«BHlcii. £g*tfa£ y *^®ffi*</jx£fc3fc:7 7>r^ 

1 4O<0ttffi*<fta**t. »«fll»*»2 6<Dffli*«Bffi 
ici*. att«HJ:y tKBD»<*#**7T-f/<1 4 1 
fl)«BA<ft8*<ltL>-&. 3t^T-T/<1 40M1 4 1 
<D*Miffili* X'J-?«1 4 3lC<fcoTltI**irj3 

y . 3fe^r>r/<i 4 0&1/1 4 1 <DSB®r±xu— ^*ti 

4 3^t>Si±J LT^^o Sfc. X'J- 4 3 (ciieg 

«i 4 435<»(+6*trfey. Jtw?2iAo««a 

Stcgfln 4 4lciiAat^ti:J;otx'J- 4 
3. uL^rl*7t^r-r/<1 4 oatfi 4 1 0^^%^ 
1 Aic»LTtt«*toLri^*o 

[0 0 9 3] ZbiZ* £4MR?2 1 A. 7T-f/<eai*8 

1 3 8 0>$fcass§lk X'M*1 4 3a>-ffi*fflNHW 

1 4 5lCcfcoT«3b*lTj3y. ttllBttBffil 4 5(7>5t4ffi 
®^bliX'J-?tt1 4 3CD7t5SffllA<^tbL. ^0>5fc*ffi 

(c(i7t^T-r/\*i 40M1 4 1 o>«iffij&<RdiL-ci* 

^^^<ta«W(C«^^1±^fc^<DiR^SPl 4 6*<|£lt 

[0 0 9 4] B3 9l*_tfE=l*^£ 1 3 7 $ 1 l&OV 7 
1 3 8a>HttlcMI+fc««a— K ? 
;U) 1 4 7*a^>LT^4o C(D«3BE3— K1 4 7tt. 
2OCD<@53lJ0)«§g(ClS{t^tL^:3 , c h7>V" /<1 4 8. 

1 4 QHtfsia-r-s/ctfxcffl^^ttrfey. -s<j)3^ 

^^137 (A) $*h7>v-/<14 8 (t,L<l*. 
7t 1 4 8A<Klt?>*tr^4«8) iciSifP, 

3 7 (B) $3fe K^>>~/<1 4 9ic»(t?>^fca*^ 

— /<1 4 8©S**H 5 0frP>iHS£;Kfc5WSfI*=i 
«*137 .(A) CJ:oT77^AeSai 3 8 lzi£ 
***L. 77^/«S8l3 8|^feKLt3^^1 
3 7 (B) IC^U 3^^137 (B) 3^6*h7> 
V— /< 1 4 9 O&ftm* 1 5 3 [Cg7t^tl^> 0 * 
h^>V— /<1 4 9<DJS7feffi^1 5 2^b3|fi*tlfc7fe 
(1^1*3^^7^137 (B) oT? 7 -f 1 

3 8ic^^^tt. ^7-f^<eaif8i 3 8rt$e»LTa 

13 7 (A) ICjSL. =I*^* 13 7 (A) 
3t h^>f>— ^1 4 SCDSAiR^I 5 1 ic^Tt^^t^o 
[0 0 9 5] fife*a>3*^^ 1 5 4 iCfcotll 0 4 0 
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(b) (C^cfc5lC. 2 *<D:7t 1 5 SCDift 

^t-t/n* 1 5 6<Dfta*»*x'j— -?*ti 5 7 -eBiv £ 

^dftlSttaffiM 5 8tiotL^ 8 fit, 04 0 
(a) lr^-r<fc5(C. COa^jH 54*2*0)77 

-f/<fi«i1 5 5<DHtt(c»ltfc2«:a>»«a-Kl 5 
9Vjt h7>v- /<1 4 8. 1 4 9|H&ttlKLTL*«. 

-^77^/«jli155«h7>v- 
/<1 4 8 0fi3fefTl 5 0 ttft 1 49(Dg 

**?15 3«»|:8UL, *^77-f/N f 6S8l 

5 5 "C^fe 1 4 9©8**^1 5 2.t% 

1 4 8(DSft*^1 5 1 ^ItltlC&iSLTl* 

[0 0 9 6] #oT. ifl**?-fc5Mte****rr*#h 

7>V"/N1 4 8. 1 49f5L*»«n»^ a* 
(Djj&T'lt. 2»(0St«3— K1 5 9*j&St-r*0)lC 
**U **BJ<0:3*2$ 1 3 7 SffllVtlff. 1S(D77 
-f/<fiail1 3 8(CcfcoT»a*r*Ci:A<tf#6a>T?. 
fSSgn— K1 4 7tf>3X h*Sfflff(c-r-SC45:3&<-C#So 

[0 0 9 7] ±IS3t K^>*>— /<1 4 8. 149 

cs>:zi*^£ 1 3 7ii2^;/i M^r^^ct^o 

[009 8] 84 1lt % 1^(7)77^aMI813 8(0 

-«(::J:iE<0cfc?fc=!*^* 1 3 7£Kl-K flMBC:#h 
^ 1 6 1 (ffllxl*. m 4 Lfccfc 5 

£S(tfetta=3— K1 60^LTMo - 
(7><fc5^«JlicJC-r^f. 77^fA^13 8(J)-^ 
3*^*13 7*^5:^ 3Xh*J:USIi:-C* 
£o LK, -S©a***137t*h7>*>-/<1 
4 9lc»«"r*Ci:(=J:y. *h7>v-A*1 6 1 CDS 
Htm* 1 6 Z&tf&ltm* 163^ h7>V- /<1 4 
9<DS#fltT-1 5 S&TS&ltm^l 5 2<tfl)fraM 
M*ff*3=lfc36<T?#. *fc. =1*** 137^h 
^>->— A 1 4 9^bWc<!:i: { fcoT3th7>y-A 

161. 1 4 9 if 5 L*«yj*rc 

[0 0 9 9] (12 5 0IW^) H4 2li2g(DSa 
3-K1 5 9*1 &(DJ££E=}— KlCOfcC7ctf><D2&/ 

1 y 1 6 4 *-*i=iiitfc 1 swi«3- 

Kl6 5^Ltl^o 2 8BKS3- K 1 5 9(D^(rlS 
tf-£>*lTl^3*^$ 1 5 H4 0 (b) (Ctf Lfz 

tflDtHCttDtftSo 1S»«3-K1 65C04ffilc|S 
IfibJlTl^ Zl&y 1 SS»7^^ 16 4lt B3 8 

ic^ t fc 3 * <? $ t isia^rafcflHS l r in& 3 

*^S 1 5 4ttt«t6fc^ a*** 1 5 4(7>$fe4S$P 
£»ASi*£fctf><DIH]an 6 6<l:3t77'f/\*1 5 60)ft 
«*»A*W:«)Oai6 7Slit6y, a*** 



1 5 4*G3»1 6 6C»ALt3^J 1 54<t2S/ 
1SS»7?^ 1 6 4fct*aLfct»l=a*** 1 
5 4CD5"c7T-T/<1 5 6<D$feS@<t 2S/1SS»7^ 
^164(0*77'fAM4 0, 1 4 1 C05tSffi®<tA<^ 

[0100] J;ot, ca>47 8 2 8/iSJEft7y? 

* 1 6 4£JHLv6CfcfC < fcy . 2S(DS«3- K159 
SlS©8ll3-Kl6 5i:t»LT, 1 S<7>f£8c=i — 
K1 6 5l=*o-C*«#*3Dl*nM*1**Cfc3B<-C* 

-So 

[0101] ttfc\ ±IB3*^*-^2*/1 8**7* 
3f*l=*5l*TI*v *77^fA'1 4 0. 14 1 ttfcKTt, 
cfel\ 0 3^*«2S/lS«»7y^lC«77-f/< 

14 0. 141 ©ft** y (caAfc^SftSR^SEflt L 

Tt<fc< . fc&lM£. tttyj"('< 1 4 0. 14 1(Dftt) 
U Clffl*«a ** * ^77 -f / W**»Htt<DlM 

[0 10 2] 

[*ffla>8i*] *f£B^0)3t^*(=«fctL{S, ^c^Jffi^)* 

[0 1] «£*0>3feh^>v— /<a>«JS*^-r»«Ht?fc 
[0 2] EUCDft h^>i>— /<OttfflKWBI-eft5o 

[03] «*a>»j«* h^>v-/\*a>«5g*^-r«SDS@ 
[0 4] **8BO)-*ll6»«l=<fe**h 5 

[05] H_tO>ft h^>i>— /<lcm*bJ|x-Cl*53te3Mft 
^<7>#«&«!0T-fc£o 

[0 6] (a) ttHJKD* h^>->— /<0>Sg3tfflIJ4S® 
S^-TH. (b) lt*77-f/«*MiB*^tB"Cfc 

[0 7] (a) (**^T-f/<«ttft«Bffil=fcl+*««ffl 
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